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B
Bromhidrosis, also known as osmidrosis, is a 

chronic condition in which excessive body odor 
signi� cantly a� ects patients both professionally 
and socially. Its incidence is unclear and probably 
under-reported. It usually a� ects the axillae, 
genital skin, mammary area, and soles of the 
feet. Apocrine secretion and decomposition 
of sweat by bacteria are major factors in the 
pathogenesis of bromhidrosis.1

 Therapeutic modalities for bromhidrosis 
include topical antibacterial agents, 
antiperspirants, botulinum toxin injections, 
lasers, microwaves, and invasive treatments, 
including liposuction curettage and 
upper thoracic sympathectomy.2–6 Topical 
anticholinergics are an emerging therapeutic 
class in the treatment of focal hyperhidrosis. 
Glycopyrronium tosylate 3.75% cloth was 
approved by the United States Food and Drug 
Administration (FDA) for the treatment of 
axillary hyperhidrosis in adults and children 
aged nine years or older in 2018.7 Sol� pironium 
bromide 5% gel received approval in Japan; 
Phase II trials presented good e�  cacy and safety, 
and Phase III trials are to follow in United States.8

Umeclimidium has been evaluated in a Phase 

IIa trial with promising e�  cacy.9 The objective 
of this open-label, non-randomized study was 
to investigate the clinical e�  cacy and safety 
of topical 2% glycopyrronium bromide in the 
treatment of bromhidrosis.

METHODS
Nineteen consecutive patients who presented 

to the hyperhidrosis outpatient clinic of Andreas 
Sygros Hospital in Athens, Greece, and the 
Dermatology Clinic of Polytechnic Marche 
University in Ancona, Italy, with bromhidrosis 
were included in the study. Eligible patients 
included those (1) aged at least 18 years and 
(2) with a diagnosis of bromhidrosis, de� ned 
as malodor con� rmed by both the patient and 
investigator. Exclusion criteria included (1) 
metabolic disorders that could be associated 
with bromhidrosis, (2) concomitant secondary 
or generalized hyperhidrosis, (3) a history of 
any prior surgical procedures or use of medical 
devices for hyperhidrosis, and (4) treatment with 
botulinum toxin during the last 12 months or 
treatment with anticholinergic agents during the 
last four weeks. The study protocol was approved 
by the ethics committees at both hospitals, 
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and informed consent was obtained from all 
participants.

Patients were prescribed a galenic formulation 
of 2% glycopyrronium bromide cream to apply 
topically in both axillae every night for 12 
weeks. They were instructed to continue using 
the same bath cleanser and to maintain their 
routine activities and daily schedule. The degree 
of malodor was self-assessed subjectively by 
patients as "none," "mild," "moderate," and 
"severe." The Dermatology Life Quality Index 
(DLQI) was used to assess quality of life. The 
clinical e�  cacy was graded by the patients using 
a scale of excellent (75%–100%), good (50%–
75%), fair (25%–50%), and poor (0%–25%) 
improvement. Due to the fact that 16 of the 19 
included patients presented with hyperhidrosis, 
scores on the Hyperhidrosis Disease Severity 

Scale (HDSS) were also recorded.10 Depression 
and anxiety were evaluated using the Hospital 
Anxiety and Depression Scale (HADS).11 Patient 
satisfaction was evaluated as totally satis� ed, 
partially satis� ed, or unsatis� ed with the 
treatment used. Adverse events were recorded. 
Patients were followed up with for 12 weeks 
after the end of treatment.

Statistical analysis using the Mann–Whitney 
U test was used to evaluate mean, median, 
and standard deviation values for all variables 
reported. To assess di� erences in DLQI scores 
between the two time points (baseline and 
after treatment), parametric paired t-tests were 
carried out. For the variables HADS total score, 
HADS anxiety subscore, and HADS depression 
subscore, the Mann–Whitney U test was used. 
The exact sign test was carried out to assess 
di� erences between time points in HDSS scores. 
All analyses were carried out using the Statistical 
Package for the Social Sciences version 11.0 
software program (IBM Corporation, Armonk, 
New York).

RESULTS
Nineteen patients (6 male, 13 female) met 

the study inclusion criteria and were enrolled 
in this study. Results are presented in Table 1. 
All patients had bromhidrosis located in the 
axillae, while three patients had it in both 
axillae and soles of the feet. The mean duration 
of bromhidrosis was three years. All (94.7%) 
but one of the included patients reported no 
family history of bromhidrosis. Seventeen of 
the patients (89.5%) had tried topical over-the-
counter products with limited e�  cacy in the 
past. 

The subjectively assessed degree of malodor 
was improved after the � rst month of treatment, 
and was improved further after the second 
month. There was a statistically signi� cant 
improvement in DLQI score before and after 
treatment (P<0.001). A statistically signi� cant 
improvement in all HADS scores was also evident 
after treatment. All but one of the patients 
declared that they were either completely 
(52.6%) or partially (42.1%) satis� ed with 
the results of treatment. The patient who was 
unsatis� ed also had concomitant hyperhidrosis 
that reduced the HDSS score of four points 
recorded before treatment to a score of three 
points after treatment. Clinical e�  cacy was 
rated by most of the patients as excellent 
(47.4%) or good (42.1%). Two patients rated the 
clinical e�  cacy as poor; both had concomitant 
hyperhidrosis that reduced HDSS scores after 
treatment by one point (from 4 to 3 points and 
3 to 2 points, respectively). Two of the three 
patients who reported bromhidrosis without 
concomitant hyperhidrosis reported excellent 
e�  cacy and complete satisfaction, and one 
patient reported good e�  cacy and partial 
satisfaction.

All patients reported control of bromhidrosis, 
even after stopping treatment, for a mean 
duration of three weeks. 

 Adverse events were documented in two 
patients. One patient reported topical irritation 
at the site of application, presenting as mild 
erythema and desquamation, after the second 
month of treatment; however, it receded 
after the application of low-potency topical 
corticosteroids. Another patient reported 
mydriasis, which resolved after recounselling 
the patient on the need of meticulous hand-
washing after cream application in order to avoid 
contamination of the periocular skin. 

All 16 patients with concomitant 
hyperhidrosis experienced improvement in their 
hyperhidrosis. Improvement in HDSS scores 

TABLE 1. E� ects of treatment with topical glycopyrronium bromide 2% on malodor and HDSS, DLQI, and HADS results
ASSESSMENTS BEFORE TREATMENT AFTER TREATMENT P-VALUE
Malodor, n (%)

P<0.001 

None 0 (0%) 3(15.8%)

Mild 1 (5.3%) 14(73.7%)

Moderate 5 (26.3%) 1(5.3%)

Severe 13 (68.4%) 1(5.3%)

HDSS, n (%)

P<0.001

My sweating is never noticeable and never 
interferes with my daily activities

0 (0%) 7(43.8%)

My sweating is tolerable but sometimes interferes 
with my daily activities

3 (18.8%) 5(31.3%)

My sweating is barely tolerable and frequently 
interferes with my daily activities

6 (37.5%) 4(25%)

My sweating is intolerable and always interferes 
with my daily activities

7 (43.8%) 0(0%)

DLQI score, mean (SD) 10.74 (4.71) 4.74 (3.74) P<0.001

HADS, n (%)

P<0.001

My sweating is never noticeable and never 
interferes with my daily activities

0 (0%) 7(43.8%)

My sweating is tolerable but sometimes interferes 
with my daily activities

3 (18.8%) 5(31.3%)

My sweating is barely tolerable and frequently 
interferes with my daily activities

6 (37.5%) 4(25%)

Abbreviations: DLQI, Dermatology Life Quality Index; HADS, Hospital Anxiety and Depression Scale; HDSS, Hyperhidrosis 
Disease Severity Scale; SD, standard deviation

TABLE 2. Patient characteristics
Age years (mean [SD]) 40.00 (14.17)
Body Mass Index, n (%)

Underweight 1 (5.3%)

Normal weight 9 (47.4%)
Overweight 6 (31.6%)
Obesity 3 (15.9%)
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after treatment was statistically signi� cant 
(P<0.001).

DISCUSSION
The role of hyperhidrosis in the pathogenesis 

of bromhidrosis is unclear. Hyperhidrosis may 
increase the dispersion of sweat and contribute 
further to bromhidrosis by creating a moist 
environment. On the other hand, eccrine 
hyperhidrosis may trigger a reduction in odor 
because the eccrine sweat dilutes the more 
odoriferous apocrine sweat.12

Systemic anticholinergic agents decrease 
hyperhidrosis but are often associated with 
adverse events due to systemic absorption.13

Topical anticholinergics have been employed 
in the treatment of hyperhidrosis; however, 
data on their e�  cacy for bromhidrosis control 
are scarce. In the population studied, use of 
topical glycopyrronium bromide 2% resulted 
in signi� cant improvement of bromhidrosis 
after 12 weeks. Even though only three out 
of the 19 patients had bromhidrosis without 
concomitant hyperhidrosis, the e�  cacy of 
glycopyrronium bromide 2% cream was evident 
in both groups. We also observed a statistically 
signi� cant improvement in HDSS scores after 
treatment, suggesting that its mode of action 
in bromhidrosis is through control of sweat 
secretions. 

The mean body mass index of the study 
participants was 25.14 kg/m2, suggesting that 
obesity might not be a signi� cant aggravating 
factor of bromhidrosis (Table 2). Although 
hyperhidrosis has been linked to obesity,14

the evidence supporting the association is 
limited.15 To the best of our knowledge, there 
is no reference that correlates body weight 
with bromhidrosis. We believe that a possible 
association should be further explored in future 
studies.

The patients in our study did not report 
dry mouth, blurred vision, or any other 
anticholinergic adverse event, suggesting that 
systemic absorption of glycopyrronium bromide 
2% was minimal.

Limitations. Limitations of the current 
study include the lack of a control group and the 
subjective assessment of e�  cacy by the patients. 
A control group for hyperhidrosis/bromhidrosis 
intervention studies is di�  cult to manage and 
maintain in the long run.16 Bromhidrosis is 
di�  cult to evalute objectively, as the same odor 
might be considered o� ensive or not by di� erent 

observers. The intensity of the o� ensive odor 
might also vary within 24 hours, suggesting 
that a patient who can assess their odor 
continuously might be a more suitable evaluator 
compared to an investigator who will assess 
it at predetermined time points during a site 
visit. Although the assessment of bromhidrosis 
by an investigator has been employed in the 
literature, the other option of evaluating the 
smell of a worn t-shirt17 to discern dissipation of 
the odor over time, means that our method may 
be more suitable for short term-comparisons. 
Both of these limitations mean that our results 
cannot be compared with results of randomized, 
placebo-controlled, bromhidrosis intervention 
studies.

CONCLUSION
In our study, glycopyrronium bromide 2% 

cream was e� ective in improving bromhidrosis 
in the population studied. The mode of action 
of glycopyronium bromide in bromhidrosis 
could be through the achievement of anhidrosis 
in osmidrotic areas. Randomized, placebo-
controlled studies of glycopyrronium bromide 
2% cream are needed to support our � ndings. 
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